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OLD CROW, Yukon Territory: A wildlife survey has found that the 


population of caribou in the arctic and sub-arctic areas of the Yukon 


Territory may be nearly twice as great as previously estimated. 


The finding was made in the course of northern environmental studies 


being conducted for the Northwest Project Study Group, Calgary, Alberta, 


as part of its research and feasibility studies for a proposed multi-billion 


dollar natural gas pipeline from Alaska. 


Field studies being conducted by Renewable Resources Consulting 


Services Ltd., Edmonton, have resulted in an estimate of 60,000 to 65,000 


caribou in the Porcupine herd. Previous estimates based on periodic observation. 
over the years had placed the number at about 35,000. 
The Porcupine herd is the largest caribou herd in the western part 
of the Canadian arctic. It has been a major. resource Pemecren by the 
Indian and Eskimo of the northern Yukon, and has traditionally, been a 
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mainstay of their life-style and culture. _ BOREAL INSTITUTE 
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Numerous surveys of the barren ground caribou in the eastern arctic 
have been conducted by the Canadian Wildlife Service, but this is the first 
extensive caribou survey in Canada's western arctic. 

The survey is being conducted from a field base established by 
Renewable Resources at Old Crow, a small isolated village 25 miles east 
of Alaska and 140 miles south of the arctic coast. 

The survey embraces an area of some 20,000 square miles. It includes 
the winter ground of the Porcupine caribou in the hills and mountains south 
of Old Crow, 150 miles to 300 miles south of the arctic coast, and the annual 
migration routes north to calving grounds on the arctic coastal plain. The 
annual migration north during the spring and returning in the fall crosses \ 
possible pipeline routes. 

Field work on the caribou survey began in mid-March, will continue 
through until late October, and additional studies will be conducted again 
next year. 

The caribou survey is one phase of wildlife studies being conducted 
for the Northwest Project along poseibie northern routes of the. proposed 
2 ,500-mile pipeline from Prudhoe Bay, Alaska, across Canada to the U.S. 
border at Emerson, Manitoba. The wildlife studies, which will cost well 
in excess of $1 million, include also fish, fur-bearing animals, and bird 
studies. | 


'' explains 


"In effect, we are taking a caribou census in this region, 
Renewable Resources president Ron Jakimchuk, a former Canadian Wildlife Service 
researcher. ''We want to determine such things as numbers, migration routes, 
calving grounds, habits and the possible effects of pipeline construction 
and operation on the-caribou. Our purpose is to determine if there are any 
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areas of possible conflict between a pipeline and the caribou, and, if so, 
how such conflicts might be avoided, or at least minimized.'"! 

The Porcupine herd actual ly comprises several sub-herds. In mid-March, 
the field party found concentrations in the winter sEonene south of Old Crow 
of up to 20,000 caribou. 

By mid-March the caribou: were starting to bunch together to weeoare 
for their long trek north, By mid-April, the eration was well underway, 
with thousands of caribou stretched out in spectacular lines that formed 
for miles. | 

Two major northward routes were used this spring, one up the Richardson 
Mountain range, and another near Old Crow. One smaller herd passed wild-eyed 
down the main street of the tiny village. 

The wildlife experts had expected the caribou to stop to calve along 
the Yukon's narrow coastal plain, but instead the major portion of the herd 
turned west as they approached the north slope, and entered Alaska. 

Renewable Resources' three-man field crew -- Elmer De Bock, field 
chief, John Russell, biologist, and Glen Semenchuk, technician -- work 
from offices established in : log cabin in Old Crow. Several Old Crow 
residents have also been employed in the survey. 

For aerial reconnaissance and photography, and co-ordination of air 
and ground observation, the field crew employs a single engine Cessna 185 
aircraft, equipped with ski-wheels for winter flying and floats for summer 
work. ne the initial 3-1/2 months of the survey work to the end of 


June, more than 200 hours flying time had been compiled. 
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Digitized by the Internet Archive 
in 2022 with funding from 
University of Alberta Libraries 


https://archive.org/details/northwestprojectOOunse 


In their northward trek the caribou often favored the seismic lines 
and winter roads cut by the oil industry, where they found the walking easier, 
sometimes, however, moving a few miles west along the lines, before turning 
northward again. | | 

Wolves preyed on the caribou throughout the migration. 

Other finds of interest to wildlife conservationists have also been 
made during the caribou survey. The field party found five barren ground 
grizzly bear dens, the first ever recorded. They also recorded several 
finds of rare white Gyrfalcons and Peregrine falcons, an endangered species, 
and located two Peregrine falcon nests. 

Participating with Renewable Resources in the caribou survey as an 
advisor in the Branning and supervision is Dr. Frank Banfield of Brock 
University, St. Catherines, Ontario, former director of the National Museum 
of Natural Sciences, Ottawa. Dr. Banfield gained recognition as an outstanding 
authority on caribou during extensive experience with the fener ion Wildlife 
Service. 

The consultants working on the wildlife surveys report to Williams 
Brothers Canada Limited, Calgary, consulting engineers who are directing 
the technical research program for the Northwest Project. . 

The Northwest Project Study Group has committed in excess of $12 
million for the research and feasibility studies of its proposed pipeline 


system, which would cost an estimated $3 billion. 


RL Td 


THE NORTHWEST PROJECT STUDY GROUP 


SIDEBAR ITEM, 
CARIBOU SURVEY 


For the Indian and Eskimo of Canada's far north, the enormous herds 
of caribou have been synonymous with the essentials of life -- food, clothing 
and shelter. 

Thus the people of Old Crow (population, 150) have been vitally 
interested observers of the caribou survey being conducted from this 
remote village by Renewable Resources Consulting Services Ltd. 

Several Old Crow residents have been employed on the survey work, 
and Chief Charlie Abel has accompanied the crew on several of ‘its aerial 
survey flights. 

Although changing conditions in the north ay affecting the traditional 
relationship of the people and the caribou, it is still’ very much a part of 
their culture. 

Some indication of this intimate relationship is replected in the 
News from Old Crow, a column by Edith Josie which has become almost a 
northern institution, syndicated in such newspapers as the Edmonton Journal 
and the Whitehorse Star. 

Writing about the caribou survey, Edith Josie reported on May 12: 

'The plane been a cross far as Whitehorse just to check were is caribou 
or watch the iden 6 they come toward Old Crow. They said is coming 


toward Old Crow and hope we could see caribou next week or so.!! 
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May 14: "Everyday they say caribou is coming close but no body know 
when well see caribou just God knows.!! 

May 23: '"'Miss Josie ride in the Beaver and Fly around but didn't see 
much caribou." 

May 24: "Miss Josie see caribou -- just wish to dry meet.'! 

May 27: ''All week people are busy with killing caribou. We all glad 
to eat fresh meat. Which we never see caribou all: winter. Except we eat 
moose meat. 

"Everybody put meat in freezer and women they dry meat. Old Crow 
is busy every day. | 

''Those men they hunt with boat up river and down river. Sure big 
work. They kill caribou they skin it and when they land the boat and 


pack it all up to the house,"' 
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THE CANADIAN GAS ASSOCIATION 
ANNUAL MEETING ~ JUNE, 197] 
JASPER, ALBERTA 


PhRe INES peer cOPLEme es PINGOS 


Ue Gee Hurd 
The Northwest Project Study Group 


A very great deal has already been written and said about the im- 
mensity of the challenge confronting developers of the large petroleum 
resources in the Arctic areas of Alaska and Canada. A number of sweeping 
generalizations have been drawn, touching upon such things as: 

-- The unique and difficult problems of Arctic pipeline construction, 
which are complicated by permafrost, climate, the long. dark winters, dis-, 
tance and logistic complexities. 

~- The vociferous demands that the permafrost soils be protected from 
erosion and that the delicate northern ecology be preserved. 

-- The heavy capital demands that will be required, embracing the lar- 
gest projects ever financed by private money. It has been suggested that 
investments for oil and gas pipelines from the Arctic during the next dex. 
cade of so could total as much as $10 billion, a figure greater than the 
total investments in all the railways in Canada. 

-- The purported danger that investments of this magnitude may impair 
the Canadian economy by inflating the value of our dollar, and thereby in- 
jure some of our key export industries. 

== 1 he faemati cn that at least the portion in Canada of a gas pipeline 
from the Arctic ought to be whol ly or even majority owned by Canadians. — 

In varying degrees such, generalizations may carry some validity. In- 


asmuch as you've probably heard enough of such generalizations, | assume you 
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might look to me to deal in somewhat more specific terms. To the extent 
that | can, | will. But you must realize that at this stage there are 
still many questions and few definitive answers. 

| won't try to cover the entire waterfront, but will eOnuine my rem- 
_arks to some specific aspects on the possible pipeline movement of natural 
gas from the Arctic mainland areas of Alaska and Canada. | propose to at 
least touch upon: 

-- The possible relationship of Arctic pipeline gas to U.S. market re- 
quirements. 

-- The Northwest Project, the concept of its single line to ee market 
area most suited to the unique Arctic supply, and the nature of our exten- 
sive research and feasibility studies. 

-- The economic effect of a large pipeline investment as it may relate 
to the value of the Canadian dollar. 

-- And finally, the question of Canadian control, management and owner- 
ship. 

| can't promise to provide all the answers. In fact, | may raise 


more questions than answers. 


ARCTIC GAS IN THE SUPPLY/DEMAND PICTURE 


The U.S. requirement for new supplies of natural gas has by now been 
so extensively reported and documented as to need little elaboration to CGA 
members. The declining supply is indicated by the annual reserve estimates 
of the American Gas Association. Excluding Alaska, proved remaining U.S. 
gas reserves have declined by nearty30 trillion cubic feet during the past 


three years,, and the reserves-life index has declined from a 20-year supply 
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in 1960 to a 12-year supply as of the end of 1970. 

The U.S. gas industry is doing its utmost to develop new supplies, 
but the outlook is that it will take quite a few years, and higher prices, 
to mitigate the shortage. 

John Winger, head of the oil and gas department of the Chase Manhattan - 
Bank, has estimated potential U.S. gas demand by 1980 at 93 billion cubic 
feet per day. Against this potential demand, Winger has also estimated that 
available supplies by 1980 will total only 63 billion cubic feet per day, 
including imported liquefied gas, imports from Canada, and gas synthesized 
from coal. Thus, according to Winger, one third of the potential 1980 U.S. 
gas demand will have to be met by alternative fuels. Other recent forecasts 
are not too far out of line with Winger's projections. 

,Supplies from the Arctic areas of Alaska and northern Canada can help 
meet this anticipated short-fall. But they appear to offer no panacea, no 
complete solution to the problem -- only some much needed help. 

The largest Arctic gas supply is at Prudhoe Bay, where reserves are 
estimated by the American Gas Association at 26 trillion cubic feet. That 
amounts to less than 10 percent of total U.S. gas reserves, and little more 
than a one-year supply at current demand rates. 

Potential gas reserves from the Arctic regions are much larger, al- 
though they are impossible to project with any degree of certainty. Guesti- 
mates of ultimate potential northern gas reserves as extrapolated from esti- 
mates by the U.S. Potential Gas Supply Committee and by the Canadian Petro- 
leum Association, are very approximately 400 trillion cubic feet for Alaska 
and 100 trillion for the Yukon and Northwest Territories mainland. Ignoring, 


for the moment, the fact that such calculations are very imprecise, and that 


potential reserves are of no value until discovered, the indicated ulti- 
mate potential of some 500 trillion cubic feet is only 20 times present 
annual U.S. and Canadian gas demand. 

An additional ultimate potential of some 250 trillion cubic feet 
is indicated in the CPA estimates for the Arctic Islands, where two 
large gas discoveries have already been reported by Panarctic Oils Ltd. 
on King Christian and Melville Islands. The task of making this large 
potential supply available to North America's energy consumers will be 
difficult and expensive, with many complex problems to be solved. But 
we are confident that when adequate reserves have been proven here a 
way will be found to enable the Arctic Islands to contribute its share 
to the available natural gas resources of North America. 

Delivered to the major consuming centres, Arctic pipeline gas will 
not be cheap. Pipeline gas delivered from the Arctic will reflect the 
high costs of transportation and production under Arctic conditions. De- 
finitive price estimates are not possible at this time, but it is certain 
that the price will be high relative to present U.S. gas supplies. 

But it is not the present supply sources with which Arctic gas must 
compete, since these are far too inadequate for the market demand. Arctic 
gas will instead have to compete with imported liquefied natural gas, and 
with gas synthesized from coal. Several billions of dollars will be re- 
quired to deVelop these new supply sources. Coal gasification research is 
well advanced, as are plans for large volume LNG imports to both the U.S. 
east and west coasts. These supplies are not expected to be available in 
large volume until near the end of the decade. Projected possible prices 


for large vol ume LNG imports and coal gasification vary in a general range 
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of about 70 cents to $1.25 per mcf.* Against this, Arctic pipeline gas does 
appear to have economic possibility. 

Over the long term future, a combination of present conventional sup- 
plies, LNG imports, coal gasification, a heats pipeline gas will probably 
all be used. If you consider all of these sources, there may be no shortage 
of fossil fuel supplies for foreseeable requirements. Known Canadian and 
U.S. coal reserves, for example, are sufficient to supply this continent's 
total energy requirements for several centuries. Beyond this are almost 
limitless future energy supplies from such sources as fast-breeder nuclear 
reactors, and even solar energy. What is in drastically short position is 


a developed and-available gas supply adequate to meet UsSi requirements 


now and for the next several years. 


THE NORTHWEST PROJECT 


The Northwest Project represents a proposed $3 billion system to con- 
nect the Arctic gas resources with the market area in what we consider to 
be the most feasible and economic manner lt involves a single line of up 
to Seinen diameter, 2,500 miles in length, running in as direct a line as 
possible from Prudhoe Bay southeast across the Yukon and Northwest Terri- 
tories, Alberta, Saskatchewan and Manitoba to the U.S. border at Emerson 
from where other carriers could take the gas to markets in eke tern Canada 
and the U.S. midwest. 

The proposed system has been referred to as an express line. It. is 
designed to deliver the gas by the most direct route, at the lowest possible 
cost, to the logical geographical market. Most of the gas would be physi- 


cally delivered to the U.S. midwest region. 
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We are convinced our proposed system is the most viable and econ- 
omically feasible, for a number of reasons. 

We recognized that a large volume of gas will likely be available 
from Prudhoe Bay following rheverare of oil production. 7 There is no 
doubt about the U.S. market requirement for this gas. But the great 
distance and the high cost involved make it imperative that the supply 
and the market be connected with the utmost regard for the economics in- 
volved. 

A first important consideration is the market region to be sup-- 

: 
plied. It should preferably be a large and growing market, with a 
shortage of indigenous gas supplies. It should be an inland market, 
where tanker-imported LNG supplies would have their greatest competi- 
tive disadvantage. It should have available large capacity, low-cost 
storage facilities in order to achieve a high load factor and minimum 
transportation costs for the pipeline system. In short, the prefer- 
able market is one that would supply adequate demand and maximum com- 
petitive advantage in order to make an Arctic gas pipeline economical- 
ly viable. 

The U.S. midwest region is the one which best meets all these re- 
quirements. 

Having selected the most economic market, the next step was to de~ 
termine the most economic way of reaching that market. Our studies to 
date indicate that the shortest, most direct pipeline route is the way 
to achieve this. 


There is one other important aspect to note. While the bulk of the 


deliveries by our proposed system will be physically to a single geographical 
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area, by means of swaps, or trade-outs, or displacement -- call it what 
you will -- our system will be able to contribute indirectly supplies to 
‘many market areas, and at optimum economics. For example, Arctic gas sup~- 
plies delivered to the Great Lakes area cout ds by displacement, permit in- 
creased deliveries to New York, or to southern California. 

To substantiate the validity of the Northwest Project, our group has 
committed in excess of $12 million in research and feasibility studies, 
which are now well underway. 

Backing this program are the six firms which constitute our group -~- 
three producers with the bulk of the oil:and gas reserves at Prudhoe Bay, 
and three gas transmission and distribution firms. The gas companies are ' 
TransCanada PipeLines Limited, Toronto; Michigan Wisconsin Pipe Line Com- 
pany, Detroit; and Natural Gas Pipeline Company of America, Chicago. The 
producer members are Atlantic Richfield Company, Humble Oil & Refining 
Company, and The Standard 0i1 Company (Ohio). 

The system we propose would have about 50 compressor stations when 
fully powered, and a devi Versbiiity capacity in excess of three billion 


4 


cubic feet per day. 


RESEARCH PROGRAM 


| could spend the whole day talking just about our Group's research 
and feasibility studies. However, I'll try to limit myself to the high- 
lights. 

A substantial portion of our efforts revolve around the problem of, 
building and operating a pipeline through permafrost, which will be encoun- 


tered along more than 1,000 miles of the route of our proposed system. The | 
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essence of the permafrost problem is by now almost household knowledge. 
You have to avoid thawing the detrimental or high ice content permafrost, 
which could result in subsidence and erosion. For a natural gas pipeline 
some of the possible means of rei hee permafrost deoprdiaslon include: 
meticulous route selection to avoid, where possible, the most detrimental 
permafrost areas; limiting construction activity to the winter period to 
avoid damage to the active organic surface layer which provides the insu- 
lation for the permafrost, much like the meringue on a baked Alaska insu- 
lates the ice cream; repair and revegetation of the insulating, organic 
surface layer on the right-of-way; refrigerating the gas in the pipeline 
to avoid heat transfer to the permafrost. 

Our studies involve all these aspects. In addition, they include 
financing and economic feasibility studies; pipeline design studies to 
determine optimum variable factors such as line diameter, pressures and 
spacing of compressor stations; ecological studies, including environmen- 
tal factors and wildlife conservation; study of present and potential gas 
reserves on the North Slope of Alaska, the Yukon and Northwest Territories, 
and areas in British Columbia, Alberta, and Saskatchewan and Manitoba 
within economic reach of a possible pipeline route. 

Williams Brothers Canada Limited, of Calgary, acts as the Group's 
consulting engineers, directing the technical research program, including 
ie construction and maintenance of test facilities. Nineteen consultants 
and outside experts, from both Canada and the United States, are also en- 
gaged in the Group's studies. Most of these are employed by and report 
directly to Williams Brothers; others report directly to the Group at its. 


Calgary offices. 
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Some aspects of our studies which may be of particular interest in- 
clude our Arctic Test Facility at Sans Sault Rapids; Project Geomet; and 
ithe wildlife conservation studies. 

Our Test Facility, located on the west bank of the Mackenzie River 
between Fort Good Hope and Norman Wells, is a $3.5 million undertaking. 

In operation since early March, it consists of 2,500 feet of 48-inch dia- 
meter pipe through which compressed air, used to simulate natural gas, is 
circulated at varying controlled temperatures. It is primarily intended 

to evaluate the concept of pipelining refrigerated gas, and will provide 
valuable data on stability of gas pipelines in permafrost under various sim- 
ulated operating conditions; stability of different types of foundations for 
above-ground structures; effects of a pipeline on various forms of surface co- 
ver; drainage problems associated with Arctic pipeline construction; construc- 
tion methods, materials and equipment for use in an ultimate pipeline system. 

There are five sections of the 48-inch pipe at the test facility, each 
500 feet in length. Four sections are buried in the permafrost, each ina 
different soil type, with the Firth cecuion partially above ground, mounted 
on pilings set deep into the frozen soil, and passing through the active la- 
yer into permanently frozen, high ice-content silt. The five sections are 
connected into two separate, loops, a ''cold loop'' and a ''cycling loop." 

Each section in each loop is instrumented so that the magni tude and © 
the nature of forces, if any, exerted on the pipe by frost action or other 
causes can be measured. There are 450 strain measurement points, and 550 
temperature sensors installed on and around the pipe. 

Compressor units and heating and refrigeration equipment are connec~- 


ted in such a way that the temperature in each section can-be controlled 
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independently of all other sections. 

Compressed air, chilled to a temperature range of zero to 30 degrees F., 
is used in the cold loop to simulate the flow of natural gas. The cycling 
loop tests the effects of alternately cycling hot and cold air to simulate 
_the temporary breakdown of a refrigeration unit at a main line compressor 
station. : 

Project Geomet provides for continuous and automatic temperature 
measurements at ground surface and subsurface depths to 20 feet, at 10 
locations along prospective pipeline routes. 

Wildlife studies are intended to define possible effects of construc- 
tion and operation of a gas pipeline upon wildlife and the means of avoiding 
or minimizing any problems. 

Major wildlife programs include a study of the Porcupine caribou herd in 
the northern Yukon and a study of fur-bearers along various alternative routes. 

The Porcupine caribou herd is of considerable importance, both in terms 
of numbers as well as a vital resource to native people. Our studies repre- 
sent the first intensive survey of caribou in the western portion of the Ca~ 
nadian Arctic, and have been carried out from Old Crow since late March. 

Some important findings have already been made. We have found, for 
example, that the Porcupine herd is nearly twice as large as previously es- 
timated from periodic observations over the years. Our current estimates 
are that the’herd numbers between 60,000 and 65,000 animals, compared with 
previous estimates of 35,000 

The migration routes of the herd cross proposed pipeline routes during 
spring migration to calving grounds and on return to winter ranges south of 


Old Crow in the fall. Two major routes northward were used this spring, one 
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along the Richardson Mountain range, the other near Old Crow. Instead of 
stopping on the Yukon north slope to calve as expected, the major portion of 
the herd turned west as they approached the north slope and entered Alaska. 

The caribou migration is often a spectacular sight, with thousands of 
animals strung out in long lines for miles. Winter concentrations of herds 
of 5,000 to 10,000 animals in a small area were observed. 

Caribou made considerable use of winter roads and seismic lines en route 
to the north slope and favoring the easier walking provided by cut lines. 
Herds sometimes moved west along a seismic line for a few miles before they 
turned northward again. Wolves followed the caribou herds closely -- preying 
on them throughout the migration. 

Five Barren Ground grizzly bear dens have been discovered in the sur- 
vey, the first time dens have ever been recorded. Some of the grizzly were 
found just adjacent to or emerging from dens. 

Other species of interest recorded in surveys are several rare falcons, 
including the Peregrine falcons, an endangered species. Two Peregrine falcon 


nests have been located, both believed to have been previously unknown. 


SOCIOLOGY 


The sociological implications of petroleum exploration and develop- 
ment will be profound for the 50,000 northern residents of the Yukon and 
Northwest Territories. It is a matter which also must be, and is, of vital 
concern to our group. 

This subject is far too complex to adequately treat during a brief 
address, so again, unfortunately, | can but mention a few salient points. 


The northerners view the pipeline proposals, and they demand to know, 
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"How can we share in the action?" It is a question which they have every 
right to ask, and to expect clear, meaningful answers. 

They have some interest in the 5,000 or so jobs which will be created 
temporarily during the construction period, but are more concerned with how 
many permanent jobs will be created; what opportunities they will have to 
fill these jobs; what educational or vocational training will be provided 
to assist them to fill these jobs; how a pipeline will affect the traditional 
ways of life in the small, isolated northern communities; will it endanger 
the wildlife on which so many of them now depend; will any of the northern 
communities be able to obtain natural gas service, and thereby help reduce 
the high cost of fuel? 

We estimate that the number of permanent jobs which will be involved 
in the operation and maintenance of our pipeline system through the Yukon 
and Northwest Territories will total about 150. That does not appear to be 
a great number. But relative to the few hundred employable northern people 
which we estimate will live near the pipeline route by the mid-1970's, it af- 
fords an opportunity for a significant contribution toward solving the unem- 
ployment problem, which ranges from 30 to 70 percent in most small northern 
settlements. 

Indian and Eskimo are not a minority in the north. They account for 
nearly half the population in the area relatively near our proposed pipeline 
system. A change on the more traditional hunting and trapping to perma- 
nent wage employment may for many involve a deep and difficult adjustment. 
But many of the younger Indian and Eskimo, in the 18 to 25-year age bracket 
who have received education to the high school level, appear eager to seek 
such opportunity, and we feel obliged to help provide that opportunity to 


the full extent possible. 
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lt is our intention to participate in meaningful training programs 
which will provide northerners with the opportunity to secure and maintain 
responsible positions in our pipeline operation and maintenance. 

Although much remains to be done, we have een made a start in this 
direction. Pipeline construction work will provide some opportunity for 
training for the more permanent jobs in the later operations phase. In this 
respect, northerners from adjacent communities participated most successfully 
in the construction of our Arctic Test Facility at Sans Sault, and some are 
also involved in maintenance work. Banister Pipelines Ltd., the contractor 
for our Test Facility, has offered employment and training this year on pipe-, 
line construction work in Manitoba and northern Ontario to several norther- 
ners who worked on the construction of our Test Facility. Construction em- 
ployment which will provide on-job training for later work during the oper- 
ations phase will also be provided during the construction of our proposed 
line. In addition, more formalized training plans are also contemplated, 
although plans for this have not yet been completed. 

As you may be aware, Alberta Gas Trunk Line has developed a program 
for on-site training at AGTL's facilities in Alberta for a number of norther- 
ners, who will thus become equipped for permanent jobs with a northern gas 
pipeline. We think this program is highly commendable and that it will cre- 


ate job opportunities for the northerners thus trained. 


DOLLAR IMPACT 


Concern has been expressed that the enormous sums of money projected for 
the construction of possible oil and gas pipelines from the Arctic could sub- 


stantially inflate the value of the Canadian dollar, if the capital required 


APR & 


has to be brought into the country. Significant upward revaluation of the 
Canadian dollar could certainly be injurious to many of our key export in- 
dustries. While | would give you my present thoughts on this problem, it 
is one of the many related problems we are now studying in detail. 

We feel that with careful management, the problem can be averted. 

The upward revaluation of the Canadian dollar would stem from a ehontetean 
and massive influx of foreign capital. But projections of upwards of $10 
billion capital expenditures for both oil and gas lines from the Arctic 
would not be made over a short term. They would be spread out over a pe- 
riod of perhaps 10 to 15 years, assuming, in fact, that hopes for an oil 
pipeline across northern Canada do materialize. 

The possibilities of Rote rete creat both an oil and a gas pipeline sim- 
ultaneously are extremely remote. The demand on capital resources, supplies 
and construction capability would be too great to make this appear feasible. 

Even the construction of the gas pipeline itself, and the expendit- 
ures, would take place over a period of several years. Draw downs for debt 
financing would be carefully scheduled and timed. Provided that those con- 
cerned plan their transactions carefully and act sagely and with the know- 
ledge of the Bank of Canada, there should be no violent swings or upsets in 
the Canadian dollar rate. Obviously, the overall trend will be to maintain 


the strength of the Canadian dollar. 


CANADIAN PARTICIPATION 


Let's consider the question of Canadian participation in a gas pipe- 
line from the Arctic. Canadian participation includes involvement in engi- 
neering studies and design, construction, management, and especially finan- 


cing, both debt and equity. 


ae 


CONCLUSIONS 


If there are any highly important conclusions which you should draw 
from my remarks, I believe they should include these: 
(1) Our studies to date provide continuing confirmation that the pipeline 
can be built and operated with ample protection to safeguard the northern ec- 
ology and wildlife. 


(2) Arctic pipeline gas will be expensive; its economic utilization will req- 


uire the most efficient possible means of connecting the supply and the market. 


(3) For Canada, the principal benefit of such a pipeline is that it would 
enable the production and economic utilization of large northern petroleum 
resources which might otherwise remain undiscovered, or shut-in, tothe ben- 
efit of no one. 

(4) While maximum participation for equity investment by Canadians will be 
sought, a project of this magnitude will also undoubtedly require equity 
investment by those who view the pipeline as the vital link between reserves 


and markets. 
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arctic pipeline challenge 


How do you build and operate a 
large natural gas pipeline through the 
Arctic without damage to the perma- 
frost? 

Permafrost, or permanently frozen 
ground, is the bedrock of the Arctic. It 
varies in thickness from a few feet to 
2,000 feet, and may consist of rock, 
gravel, sand, silt and other soils. Ground 
ice content may range from zero to 80 
percent. Ice lenses are numerous, some 
measuring up to 20 feet or more in 
thickness and covering areas as great as 
two or three city blocks. 


To permit the permafrost to thaw 
can cause environmental damage. 

A major part of the solution may be 
to bury the pipeline and to chill the gas 
at the discharge of each compressor 
station to a temperature very close to 
that of the soil in which the pipe is laid. 

To confirm the feasibility of this, the 
Northwest Project Study Group has 
committed $3.5 million to an experi- 
mental pipeline project to simulate 
operating conditions in an actual Arctic 
gas pipeline transmission system. This is 
the Arctic Test Facility, located on the 
west bank of the Mackenzie River at its 
junction with the Mountain River, be- 
tween Fort Good Hope and Norman 
Wells. 


the northwest project 


The Arctic Test Facility at Mountain 
River is just one phase of the research of 
the Northwest Project Study Group. 


The Group has been engaged since 
1969 in joint research and feasibility 
studies to determine the associated 
problems and solutions related to the 
construction and operation of a large 
diameter natural gas transmission sys- 
tem from the North Slope of Alaska and 
northern Canada to markets in the 
United States midwest and eastern 
Canada. More than $12 million have 
been committed to these studies. 


The studies to date indicate that the 
ultimate pipeline would be almost 2,500 
miles in length; involve pipeline sizes up 
to, and possibly beyond, 48 inches in 
diameter; transport approximately three 
billion cubic feet of gas per day when 
fully powered by 50 compressor sta- 
tions; and cost about $2.5 billion to 
construct. The pipeline would extend 
from the North Slope of Alaska, acrcess 
Canada to the United States border at a 
point near Emerson, Manitoba, where it 
would connect with other pipelines 
supplying markets in eastern Canada 
and the United States midwest region. 
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Participants in the Study Group are 
three producers of oil and gas having 
interests in reserves on the North Slope 
of Alaska, and three natural gas pipe- 
line companies seeking additional gas 
supplies to serve expanding markets in 
Canada and the midwestern U.S. 


arctic test facility 


The Arctic Test Facility will, during 
an extended period, provide data on 

— stability of gas pipelines in perma- 
frost under various simulated 
Operating conditions; 

— stability of different types of 
foundations for above-ground 
structures; 

— effects of a pipeline on various 
forms of surface cover; 

— drainage problems associated with 
Arctic pipeline construction; 

— construction methods, materials 
and equipment for use in an 
ultimate pipeline system. 

The facility consists of five sections 
of 48-inch diameter steel pipeline, each 
500 feet in length. Four sections are 
buried in the permafrost, each in a 
different soil type. The fifth section is 
partially above ground, mounted on 
pilings set deep into the frozen soil, and 
passes through the active layer into per- 
manently frozen, fine, high ice-content 
silt. The five sections are connected into 
two separate loops. The “cold loop” 
contains three buried sections. The 
“cycling loop’’ contains a buried section 
and the partially elevated section. 

Each section in each loop is instru- 
mented so that the magnitude and the 
nature of forces, if any, exerted on the 
pipe by frost action or other causes can 


be measured, There are 450 strain 


measurement points, and 550 tempera- 
ture sensors installed on and around the 
pipe. 

Compressor units and heating and 


’ refrigeration equipment are connected 


in such a way that the temperature in 
each section can be controlled indepen- 
dently of all other sections. 


Compressed air, chilled to a tempera- 
ture range of zero to 30 degrees F., is 
used in the cold loop to simulate the 
flow of natural gas. The cycling loop 
tests the effects of alternately cycling 
hot and cold air to simulate the loss of 
a refrigeration unit at a main line com- 
pressor station. 


Six inactive sections of 42-inch dia- 
meter pipe have been installed under- 
ground at selected locations around the 
site. 

The pipe ditches were dug seven to 
nine feet deep, with a width of 60 
inches. 


The test site was selected to meet 
critical requirements: concentration of 
avariety of different soil types ina 
relatively small area; an adequately thick 
“active zone” (the surface layer which 
thaws in the short, warm summer); 
availability of substantial quantities of 
gravel where extraction would not harm 
fish life; reasonable convenient access for 
delivery of equipment and material. 


Permafrost in this area is about 300 
feet deep. 


multi-phase studies 


Other phases of the research and 
feasibility studies being conducted by 
the Northwest Project Study Group, 
include: 

— Project Geomet, involving tem- 
perature measurements at ground 
surface and subsurface depths to 
20 feet, at 10 locations along 
prospective pipeline routes. 

— Terrain studies, involving aerial 
photography interpretation from 
black-and-white, color and in- 
frared. 

— Route selection studies to deter- 
mine most favorable pipeline 
routes, with minimum ecological | 
and environmental effects. 

— Extensive ecological studies, in- 
cluding environmental factors and 
wildlife conservation. 

— Pipeline design studies to deter- 
mine optimum variable factors 
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